REMARKS 

In view of the above amendments and the following remarks, reconsideration of the rejections 
contained in the Office Action of July 6, 2001, is respectfully requested. 

In order to make necessary editorial corrections, the entire specification and abstract have 
been reviewed and revised. As the revisions are quite extensive, the amendments to the specification 
and abstract have been incorporated into the attached substitute specification and abstract For the 
Examiner's convenience, a copy of the marked-up original specification and abstract is also enclosed, 
and the marked-up pages are captioned " Version with markings to show changes made ". The 
substitute specification and abstract includes the same changes as are indicated in the marked-up copy 
of the original specification. No new matter has been added by the revisions. Entry of the substitute 
specification is thus respectfully requested. 

The Examiner has rejected claims 1-3 as being unpatentable over the Zeller reference (USP 
3,331,260) in view of the Nishibori reference (USP 4,505,869). However, as indicated above, 
original elected claims 1-3 and non-elected claims 4-14 have been cancelled and replaced with new 
claims 15-28, and all of the new claims are directed to the elected invention. For the reasons 
discussed below, it is respectfully submitted that new claims 15-28 are clearly patentable over the 
prior art as applied by the Examiner. 

As recited in new independent claim 1 5, the steering wheel of the present invention comprises 
an annular rim section that includes arcuate rim elements mounted on a core. Each of the rim 
elements is formed of thermosoftening synthetic resin material blended with woodmeal so as to form 
an annular streak pattern on an outer surface of each of the rim elements. 

As explained in the specification, steering wheels with wood rims are desirable but difficult 
to obtain. Thus, the present invention provides a steering wheel with an imitation wood angular rim 
section. As explained on page 13, line 27 through page 14, line 14, pellets of synthetic resin material 
and woodmeal are fed into an extruding machine to form the arcuate rim element of the present 
invention. Due to the different textures and colors of the pellets, an annular streak pattern is formed 
on the outer surface of each of the extruded rim elements. As a result, each of the rim elements 
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exhibit a woodgrain appearance, even if the surface of the rim elements is notched, sanded, or 
otherwise treated to produce a surface contour. 

The Zeller reference discloses a steering wheel with a wood-surfaced ring including a lower 
veneer 4 and a top veneer 5. The Examiner acknowledges that this reference fails to show a rim 
section made of thermosoftening synthetic resin with woodmeal that creates a wooden flow pattern 
and a color pigment to show woodgrain. Nonetheless, the Examiner asserts that the Nishibori 
reference discloses a rim section formed of thermosoftening synthetic resin and woodmeal, resulting 
in a flow pattern being formed. 

The Nishibori reference discloses a urea resin being added to wood chips to form an 
aggregate, and the aggregate is then mixed with resin which is then molded into a desired form. 
However, this reference does not disclose or suggest that the rim elements are formed of 
thermosoftening synthetic resin material blended with woodmeal so as to form an annular streak 
pattern on an outer surface of each of the rim elements. It is submitted that simply adding woodmeal 
or wood chips into a resin material to be molded into a desired shape would not produce a annular 
streak pattern as recited in claim 1 5 . Moreover, it is submitted that the Nishibori reference does not 
disclose or even suggest any such annular streak pattern. Therefore, one of ordinary skill in the art 
would not be motivated by the Nishibori reference to modify the Zeller reference so as to obtain the 
invention recited in independent claim 15. Accordingly, it is respectfully submitted that independent 
claim 15 and the claims that depend therefrom are clearly patentable over the prior art of record. 

In view of the above amendments and remarks, it is submitted that the present application is 
now in condition for allowance, and the Examiner is requested to pass the case to issue. If the 
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Examiner should have any comments or suggestions to help speed the prosecution of this application, 
the Examiner is requested to contact the Applicants' undersigned representative. 

Respectfully submitted, 




Registration No. 44,142 
Attorney for Applicants 

WDH/pth 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
January 7, 2002 
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TTTT.K OF m TNVENTION 
^EEL AND METHOD FOR MANUFACTURING SAME 

n& PTC (GROUND ™ ™* INVENTION 

This invention relate^ to a steering wheel for a vehicle, 
and more particularly to ^teering whee l having both an 
appearance and feel of natural wood and a 

method for manufacturing the same. 

A steering wheel for a vehic>e-is (k^t) grasped by a 
driver during driving of the vehic(e0h>s, it is essential that 
the steering wheel not only exhibitW-ati.f actory appearance 
but is pleasant to the touch: Such" pleasant touch means that -the 
steering wheel does not exhibit an excessively smooth feel, a 
rough feel and a tacky feel. Also, it -a*s that the steering 
wheel is not slippery, excessively hot ^/excessively cold. 
Such requirements for the pleasant touch are sufficiently 
satisfied by a conventional wo oden steering wheel ^ 

Unfortuna tely, the wooden ^(^^^ 9 ^,)^ U '"' " ' \ "" ' 

^ ^nr a1 tree ma^llffip to a ^nation in ambient 
^^^Tirradiation of direct sun beams thereon, a variation 
in ambient moisture and the like. This results in peeling of the 

v,^i .rarkina thereof and the like. Also, the 
wooden steering wheel, cracKing tnei.cw_ 

i . t-able/f orTnass production because 

wooden steering wheel is not suitabie^io^n^ t» >?™ ^T 



currently a natural wood material is\ 

in view of the above, a steering wheel which is 
constructed so as to have the feel of wood like that of natural 
wood has been recently substituted for the wooden steering wheel 
in the market. Such a substitute steering wheel is generally 
manufactured by forming a suitable synthetic resin material into 
a rim section for the steering wheel by molding and applying the 
appearance of wood to the rim secti^Such a ^c^ionof the 
appearance of wood is carried out^^ eitherC LCPnniq ug^^ 
providing an appe arance of th e thus-formed rim section with the 
feel of wood or <£gm^^ subjecting a synthetic resin 
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material which has woodmeal previously added thereto to injection 
molding to form a rim section. The latter techniques provide the 
steering wheel with not only the feel of wood but an appearance 
of wood due to a stream or flow pattern formed on the rim section 

during the injection molding. /^l ^ J 

However, the former techniquy^/isadvantageous in 
that printing on the rim section carried out after the above- 
described molding fails to provide the steering wheel with a 
satisfactory feel of wood, although it provides the steering 
wheel with an appearance which is^ery similar to that of natural 
wood. Also, the latter techniqueSjof injection molding the 
synthetic resin material having «• woodmeal " added thereto fjnSJ 
to permit the stee^>eel ^exhibit a satisfactory appearance 
of wood although (^yovidg/t with an improved feel of wood. 
More particularly>i^the latter technique^, the flow pattern 
formed during the injection molding is excessively emphasized due 
to foaminaof mature held in the woodmeal. Also, the latter 
techniquePcaus4 5 iiscoloration of the woodmeal due to generation 
of heat from thTwoodmeal by high shearing. The flow pattern 
formed during the injection molding is principally based on a 
curved flow pattern formed by a phenomenon that synthetic resin 
materials injected from several gates freely flow in a mold 
cavity and then merge with each other. In other words, the 
curved flow pattern is formed by spreading of the synthetic resin 
materials from the gates and swirling of the materials in places. 
If such spreading and swirling of the synthetic resin materials 
permitted the curved flow pattern to be finely formed, the 
steering wheel would be^rovided with an appearance of high 
quality (limitation ^precious wood which provides a pretty 
grain pattern of wood, such as a circular grain pattern, a grape- 
like grain pattern, or the like as seen in a zelkova tree, a 
mulberry tree, a camphor tree, a jujube tree or the like. 
Unfortunately, the techniques currently practiced fai^to 
the steering wheel with the feeling^of high-grade wooti^ 



wide 
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ffllMMftRY OF TflF TNVENTION 

The present invention has been made in view of the 
5 foregoing disadvairtfiges of theprJ.or art and as a result of the 

inventors' ef f or{^S/de£e^p@ a steering wheel which has both an 
appearance and feel (gg j gd) which is substantially equal to that 
of natural wooQnd a method for manufacturing the same. In a 
steering wheel of the present invention, an appearance of wood 
10 which is substantially equal to or the same as that of natural 
wood does not refer to an appearance of precious wood having a 
pretty grain pattern of wood, such as a circular grain pattern, a 
grape-like grain pattern, or the like. Rather, it refers to a 
general woodgrain such as a straight grain or a cross grain. In 
15 the present invention, such a woodgrain is formed on a rim 

section of the steering wheel while defining a flow pattern in a 
circumferential direction of the rim section, to thereby give the 
impression that the flow pattern is formed by a sliced veneer. 

Accordingly, it is an object of the present invention to 
20 provide a steering wheel which is capable of giving the 

impression that it^is) formed thereon with a woodgrain pattern^ 
<^S S^t ^ exter^/ a circumferential direction thereof£y> 
T^*^*ri*i«^ the steering wheel (U^g>oth an appearance and 
? feel of wood which is substantially equal to that of natural 
25 wood. 

It is another object of the present invention to provide 
a method for manufacturing a steering wheel which is capable of 
ensuring reliable and inexpensive mass -production of a steerinc 
wheel which gives the impression that the steering whe el j^^ ^fr 
formed thereon with a woodgrain pattern i* u luunuui. u u^LLml^j 
a circumferential direction thereof, resulting in the steering 
wheel having both an appearance and feel of wood which is 
substantially equal to that of natural wood. 

In accordance with one aspect of the present invention, a 
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steering wheel is provided. The steering wheel includes a rim 
section having a core incorporated therein. The rim section is 
constituted by rim elements made of a thermosof tening synthetic 
resin material to which woodmeal is added, resulting in the rim 
5 section being formed thereon with a flow pattern. The rim 

elements are each re-shaped from a straight rod-like^" ^^R/^v 
configuration into an /-$ r tfSfe conf iguration(^^»|**sa^^oa 
curvature of the cor^a\i^mointed on the corejf so that the flow; 
pattern may be transformed into an annular flow pattern. 
10 such construction of the present invention permits the__ 

steering wheel to give the impression that the steering w^eT^is^ 

formed thereori "with 'a woodgrain patternViu a \n* 1 I ^imrWin ^ . 

a circumferential direction thereof, so that it may have both an 
appearance and feel of wood which is substantially equal to that 

15 of natural wood. 

In a preferred embodiment of the present invention, the 
thermosoftening synthetic resin material has a color pigment 
added thereto so that the flow pattern is formed in an annular 
flow pattern which has a clear woodgrain emphasized by the color 

20 pigment added. Thus, the steering wheel of the embodiment of the 
present invention gives the strong impression that it is formed 
thereon with a woodgrain pattern as if it is formed by a sliced 
veneer. 

In a preferred embodiment o f t he^ p resent invention, the 
25 rim section is formed thereon with ^ol£n^ unevenness in such a 

manner that the flow pattern is transformed into the annular flow 
pattern whLTe^euehting the thus^formed annular flow pattern 
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from being (|Uj£toed) by the ( jS*I^ unevenness. Thus, the 
steering wheel of the embodiment of the present invention gives 
the strong impression^hat it is formed thereon with a woodgrain 
pattern as if the C^ Suin^ unevenness on the steering wheel is 
formed by cutting of natural wood. 

In accordance with another aspect of the present 
invention, a method for manufacturing a steering wheel is 
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provided. The method includes the steps of extruding a 
thermosoftening synthetic resin to which woodmeal is added to 
prepare a pair of straight rod-like rim elements, bendingth^ ~ 
straight rod-like rim elements into an arcuate shape ^XT bCOfJ 

to a curvature of a core while keeping the rim 
> eTe~ments Softened, and mounting the rim elements thus bent on the 
core while interposing the core therebetween. 

Thus, the method permits mass -production of a steering 

wheel which gives ^J^^^/^j^J^f^ thereon with 3 
woodgrain pattern 

direction thereof, re^ Ll>ing in the steering wheel having both an 
appearance and ' feel < ^&SS &&-\i j } substantially equal to that 

of natural wood. 

In a preferred embodiment of the present invention, the 
extruding step is carried ouiTusttig a nozzle formed to have a 
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.semicircular sbap^T^se^c^nn^ing an arc section formed 

ubstantially fc^ ui fitrui j5tej >to an arcuate shape which is a half 
of a sectional configuration of a rim section of a finished 
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steering wheel a£d which is defined at an outermost portion of 
the rim sectio/,a**l fr chord section pro jecj^Lngly provided Mith a 
core co^e|pKdnig-siction which is f orme^ubstantially 

R^^t^a half of a sectional configuration of the core, 
resulting in the rim elements being prepared in the form of a 
straight rod-like shape. 

Such construction permits mounting of the rim elements on 
the core ^5g^Sg3=j^j jj£> in the subsequent step, to thereby 
prevent disoaS^f^^^low pattern in the circumferential or 
annular dired<ion__durii^ re-shaping of the rim elements. 

In a preferred, embodiment of the present invention, the 
bending step is carried out using^regulating die formed thereon 
with projections for forming {j gS^gj unevenness and a forcing 
die^,w*««*. Jhe straight rod-like rim elements are each softened 
by re-heating^to be roughlpSeht into-aTt~-ax^uat es>ape and then 
fitted in the regulating dL^then pressed by^£ff*-e*> the 
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forcing die, during which the regulating die and forcing die - 
cooperate with each other to define an arcuate cavity having a 
room region defined at each (^opposite end^thereof in a 
longitudinal direction thereof. Thus, the method of the present 
invention attains satisfactory re-shaping_o£the rim elements 
while effectively preventing ^e^T^ow pattern in the 

circumferential direction. \ . — 

y in a preferred embodiment of the present invention , 
(S^Sg) the pair of rim elements eztfl^cluft £ ^^f^C 

i -i_ n -> ^vi Troy ' C cpatVand a rear side rim 



^ISSt observable from a driver ' s ^eatYand ajcear side rim 
element opposite to the front side rim element. The mounting 
step is "carried out by" mounting' the front and rear side rim 
elements on the core while adhesively joining the front and rear 

rim elements to each other. 

Such construction permits joints between the front side 
rim element and the rear side rim element to be positioned at an 
outermost periphery of the rim section and an innermost periphery 
thereof, so that the joints may be substantially out of sight of 
a driver. Also, it permits mounting of the rim elements on the 
core to be attained with increased strength. 

in a preferred embodiment of the present invention, the 
pair of rim elements each include an inner peripheral side rim 
element and an outer peripheral side rim element opposite to the 
front side rim element. The mounting step is carried out by 
mounting the inner and outer peripheral side rim elements on the 
core while adhesively joining the inner and outer peripheral side 
rim elements to each other. This causes joints between both rxm 
elements to appear on a front side of the rim section which is 
observable from a driver's seat and a rear side thereof which is 
not observable from the driver's seat. Thus, when it is desired 
to improve aesthetic properties of the rim section and therefore 
the steering wheel, it is merely required to cover the front side 
joint with a molding or the like. 

in a preferred embodiment of the present invention, the 



mounting step includes mounting a cover member, such as a 
molding, an ebony-patterned member, or the like on a 3 oint 
between the rim elements. This not only effectively hides the 
joint but provides the steering wheel with a decorative effect. 
Also, it permits joining between the rim elements to be 
strengthened . 

in a preferred embodiment of the present invention, the 
thermosoftening synthetic resin material which^s_fed in the 
extruding step ^const ituted by a combin^xon^f jgZSBts having 
(j^woodmeal gSjj g incorporated theW^d peflels havxng a 
Zlor pigment added thereto as well as the woodmeal and 
exhibiting a color different from that of the former pellets. . 
This permits mass-production of a steering wheel which gives the 
impression that it is formed thereon with a woodgrain pattern as 
if it is formed by a sliced veneer. 

in a preferred embodiment of the present invention, the 
^fintlu^es the step of applying a coating to the rim 
wteE «* The/ coating is applied to a front side of the 
Tim ele^eWobser^able from a driver's seat. This minimizes a 
stain on the front side of the rim section while preventing the 
feel of wood on the rear side thereof from being deteriorated. 

in a preferred embodiment of the present invention, the 
method further includes the step of carrying out liquid pressure 
transfer printing of the rim elements, wherein the transfer print 
is applied to a front side of the rim elements observable from a 
driver's seat. Also, the liquid pressure transfer printing is 
carried out so as to permit formation of atransfer printing 
pattern by gradation^the rim elemen^erein a transfer ink 
layer is gr/o^ally^uc^n thickness toward a rear side of the 
rim elemenQw^^grou^d pattern gradually appears on the 



method 
element 



rim elements. 

This minimizes a stain of the front side of the rim 
section while preventing the feel of wood on the rear side from 
being deteriorated. Also, it permits the flow pattern and 



transfer pattern to cooperate with each other to provide the rim 
section with a high-grade appearance which gives the impression 
of a pretty grain pattern of precious wood. 

5 RRTF.F DESrPTPTTON P ** THTC DRAWINGS 

These and other objects and many of the attendant 
advantages of the present invention will be readily appreciated 
as the same becomes better understood by reference to the 
following detailed description when considered in connection with 
10 the accompanying drawings; wherein: 

Fig. 1A is a perspective view showing an embodiment of a 
steering- wheel/ according to the present invention; 

Fig. IB is a fragmentary sectional view of the steering 
wheel of Fig. 1A taken along line IB-IB; 
15 Fi g. 2A is a schematic view showing steps in a method for 

manufacturing a steering wheel according to the present invention 

by way of example; 

Fig. 2B is an enlarged sectional view of part 2B in Fig. 

2A* 

20 ' Fig. 3A is a schematic view showing a liquid pressure 

transfer printing step in a method for manufacturing a steering 
wheel according to the present invention by way of example; 

Fig. 3B is a plan view showing rim elements mounted on a 
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carrier unit; 

Figs. 4A to 4C are schematic views showing a liquid 
pressure transfer printing step which permits formation of a 
transfer printing pattern^ gradations , respectively; 

Figs. 5A and 5B<gS>are enlarged sectional vi^J 
showing a rim element which has been subjected to liquid pressure 
transfer printing, to thereby be provided thereon with the 
transfer printing pattern by gradations; 

Fig. 6 is a sectional view of a die for extruding rim 
elements for a rim section, showing a configuration of a nozzle 
provided on the die; 
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Fig. 7A is a side elevation view partially in section 
showing another embodiment of a steering wheel according to the 

present invention; 

Fig. 7B is an exploded sectional view of part 7B in Fig. 

7A; and 

Fig. 7C is an exploded sectional view showing another 
arrangement similar to that of Fig. 7B. 

FVF.TATT.ED DFSrWTPTTON OF THE PREFERRED EMBODIMENTS 

Now, the present invention will be described hereinafter 
with reference to the accompanying drawings. The following 
description will be first made" on a^ steering wheel according to. 
the present invention. Then, manufacturing of the steering wheel, 
of the present invention will be described. In the following 
description, a starting material of which a rim section for the 
steering wheel is made will be referred to as a raw material AO, 
a straight rod-like member formed of the raw material AO by 
extrusion will be referred to as a straight rim element Al, and 
an arcuate member formed by bending the rim element Al will be 
referred to as an arcuate rim element A2 . 

Referring first to Figs. 1A and IB, an embodiment of a 
steering wheel according to the present invention is illustrated. 
A steering wheel of the illustrated embodiment which is generally 
designated by reference numeral 1 generally includes a boss 
section 2 acting as a center of rotational movement of the 
steering wheel 1, spoke sections 3 arranged so as to radially 
extend from the boss section 2, and a rim section 4 connected to 
a distal end of_each of the spoke sections 3 and formed to 
an annular rffcfr) The rim section -4 is constituted by a lorig^ 
portion 4l(^^elongat^^uate shape^s^ti^ned on an upper 
side in Fig. 1A) , a shor^fL/ portion 4^a^£s>ort arcuate shape 
(positioned on a lower side in Fig. 1A) ,NfflcTtwo grip portions 43 
(posd^ned on both lateral f^jof Fi 9' 1A) for connectin 9 the 
lo/gSU portion 41 and A sho/t *i£*ortion 42 to each other 
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therethrough. The rim section 4 has a core 44 incorporated 
therein, whichjna^__be formed by bending a-jtfgpl rod into an 

ular sha^bywayj of example. The lchgteim/portion 41, short 
portion ^ and ^rip portions 43 are m£urfted on the core 44, 



\o thereby provide the rim section 4. In the illustrated 
embodiment, the spoke sections 3 may be made of metal and welded 
directly to the core 44, so that the grip portions 43 may be 
formed of flexible urethane by insert molding so as to extend 
over both core 44 and spoke sections 3. Then, the long rim 
portion 41 and short rim portion 42 are mounted on the core 44 on 
which the grip portions 43 are thus molded, resulting in a so- 
called combination steering wheel being provided. = Alternatively , " 
the grip portions 43 may each be mounted thereijk^ri^h a rim - 
element A2 ojf^an arcuate shape. / J 

illustrated embodiment, the l^ng^srT portion 41 

and she 
for med 

core 44 therebetween. The two 
h other to provide each of the 
More specifically, 



^Km/portion 42 are each constituted by two halves 
gg t o— exgencT 



i m i l I i nu ill il 




*yVhold/t 



e adhesively joinec. 
portion 41 and sho^t vfcim/portion 42 




42 



supposing that the long rim portion 41 and short rim po^ 

are mounted in a vehicle, a front side member of the lc 

portion 41 which is observable from a driver ' s sgt\is designated 
by reference character 41a and that of the sho^t^ri/ portion 42 
observable therefrom is 42a. Also, rear side members of the long 
rim portion 41 and short rim portion 42 which are not observable 
from the driver's seat or are out of sight of the driver are 
designated by reference characters 41b and 42b, respectively. 
The front and rear side members 41a and 41b of the long rim 
portion 41 are each formed to have a substantially semicircular 
shape in section by way of example. This is true of the front 
and rear side members 42a and 42b of the short rim portion 42. 
The front and rear side members of the long and short rim 
portions 41 and 42 are each formed at a central portion thereof 
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with a core holding recess 45 
longitudinal direct*orP*hereof . 
embodiment , the lo 




Thus, in tfce^ri-, 
portion 41 and shoXM^ipi portion 42 are 



each constituted by^the two front and rear side members joined to 
each other. Alternatively, the long and short rim portions 41 
and 42 may be configured as shown ^in Fie L^f^ore specifically, 
in Fig. 5B, the front side aJ&JWa and 42a of the long and 

therein from a s.ide o,f a re*rs\rface thereof. Also, the rear 




It may^be 





side members^!* or P ortion 41 and th6 ^ **** 

Sl&&£^^ s^^/ToriiorT^e^ formed to have a 
thickness substantiallHqual to a t****^ of the core 44, to. 
thereby close the core holding recess 45. 

Further, in the illustrated embodiment, i 
necessarily required that the rim section 4 

front and rear side members as described above 

ed as shown in Figs. 7A and 7B. More particularly, the. 
portion 41 is constituted of two halvesQSp an inner 
Theral side^SV 41c and an outer peripheral side member 

d the shirt^f portion 42 is constituted of two halves («c 
ner^eriphiral side member 42c and an outer peripheral side 
member 111) Such configuration of Figs. 7A and 7B causes joints 
between Winner peripheral side member 41c (42c) and the outer 
peripheral side member 4 Id (42d) to appear on both a front 
position observable from the driver's seat and a rear ration out 
of sight of the driver. Thus, a cover member 46 such^olding, 
an element formed thereon with an ebony-like pattern or the like 
may be attached to at least the front joint to hideit from view. 
Such attachment of the cover member 46 to the^ints^ay be 

likewise applied to the rim section 4 i ^ir ^ f/the front 

side member and rear side member as described ^Bovi. Attachment 
of the cover member 46 to the joints of the rim section 4 may be 
carried out by forming each of the inner and outer peripheral 
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side members or front and rear side members with a recess and 
interposedly fitting both ends of the cover member 46 formed to 
have a substantially C-shape into the respective recesses of the 
side members. This also ensures reinforcement of the rim section 
4. In Figs. 7A to 7C, reference numerals 41e, 4 If , 42e and 42f 
designate non-slip holding unevenness formed on the rear side of 
the rim section 4 . 

Now, a raw material AO for the long rim portion 41 and 
short rim portion 42 will be described. The raw material AO 
essentially consists of a thermoplastic or thermosof tening 
synthetic resin material such as AAS (acrylonitrile acrylic 
styrene ) resin , AES (acrylonitrile- ( ethylene-propylene -diene^ ' ~ 
terpolymer) -styrene) resin, ABS (acrylonitrile butadiene styrene) 
resin or the like. In addition to the synthetic resin material, 
the raw material AO contains woodmeal in an amount of tens of 
percent added to the resin material. By way of example, the raw 
material may be constituted by AAS (acrylonitrile acrylic 
styrene) resin acting as a main component and woodmeal of 60 ^m 
in average particle diameter in an amount of 20% which has an 
inorganic pigment such as titanium oxide or the like incorporated 

therein. fr^e^lV] 

The woodmeal referred to/j^ei nincludes not \a-=ffisa?e^food 

powder (wood shavings) buy^^t^e . ^tft? w u uOme^l ) with an 

inorganic pigment such as titanium oxide, iron oxide, cadmium 

yellow, carbon black or the like added thereto so as to permit 

the wJodmSAto withstand an elevated temperature during the 

molding? Fp* this purpose, a product commercially available 

under "TECHNOMATERIAL" (trademark) from MISAWA HOMES CO., LTD. 

may be suitably used. When such woodmeal having titanium oxide 

incorporated therein is kneaded into the main component or 

synthetic resin material, the raw material exhibits a color 

within a range between light brown and a flesh color, because 

titanium oxide has a white color. Also, addition of the woodmeal 

having iron oxide or an inorganic pigment such as cadmium yellow, 



r 



woodmeal added thereto may be suitably varied depending on 
various conditions such as molding conditions ,l*^ype of 



carbon black or the like incorporated thereinto \V&J the synthetic 
resin material permits the raw material to exhibit a. different 
appearanct'^c/lor, such as dark brown or the like, because the 
iron oxide or the inorganic pigment has a color other than a 
white color. 

The amount of each of the synthetic resin material and 

depending on 
HJ^ype of 

synthetic resin material used, compatibility with the synthetic 

10 resin material or the inorganic pigment, and the like. 

Now, manufacturing of the steering wheel 1 thus 
constructed will be described with reference to a manufacturing 
process 10 shown in Fig. 2A. The process 10 generally includes 
an extruding step 11, a bending step 13 and a rim assembling step 

15 14. Also, the process 10 includes a thermally softening jstep 12 
practiced as a pretreatment prior to the bendingsiep 13. In 
addition, the process 10 may optionally include a liquid pressure 
. transfer printing step 15 and the like. ( MaW*- 

In the extruding step 11, the raw material AO^is melted 

20 by heating in a cylinder of an extruding machine or^he-Oike 

known in the art and then extruded through a die nozzle^or^a 

formirvg^dle, restating in the straight rim element Al( wt r i oh h es- e) 
^^Lxl ^&S^£^ m^m being obtained. Feeding of the raw 

material AO to the extruding machine is not carried out in such a 

25 manner that the synthetic resin material and woodmeal are fed at 
a predetermined compounding ratio directly to the extruding 
machine. Rather, pellets formed by kneading the synthetic resin 
material and woodmeal with each other are fed to the extruding 
machine. Desirably, plain-colored pellets made of 

30 "TECHNOMATERIAL" constituted by incorporating titanium oxide into 
woodmeal and colored pellets made of "TECHNOMATERIAL" constituted 
by incorporating a color pigment into the woodmeal so as to 
exhibit a brown color are fed at a compounding ratio of 3:1 to 
the extruding machine. When the pellets thus fed to the 
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extruding machine are extruded from the extruding machine while 
being kept from being coffi&Letely uniformly mixed together, a 
streak-like flow patterns ^ which light and shade alternately 
appear is (fuuu lirmi imj) formed in a straight streak-like manner 
on the straight rim element Al. Of course, use of either the 
plain-colored peltTjTs, qp^tvhe colored pellets likewise permits a 



straight s treak-1 
straig 



flow^pattern to be somewhat formed on the 

a natural 
6ized in the resin 



rim element Al, becausethe 
materifryf) L u 'Ui e mby be Vkept f romj ul 

materia^ind the pellets/^ extruded from the extruding machine 




under an^extrusion pressiifee_^f the machine. The flow pattern 
thus formed creates a woodgrain pattern such as a straight : grain v 
pattern or a cross grain pattern, to thereby permit the rim 
element Al to exhibit an appearance of wood. 

In the illustrated embodiment, the straight rim element 
Al constitutes the front side member 41a and rear side member 41b 
of the long rim portion 41 and the front side member 42a and rear 
side member 42b of the short rim portion 42 later. The straight 
rim element Al may be formed to have a i ^^^J^% i ^ffi ^ 
shape in section of which a central portion is recessed* More ^ 
specifically, as shown in Fig. 6, the straight rim element Al is ^ 
desirably extruded by means of a forming die or a die 16 
projectingly provided with a nozzle £°j^f d to have a 
configuration in section including alo/a/cuate section 16a which 
substantially conforms to an arcuate shape in section obtained by 
dividing the thickest portion (outermost portion ) j>f^he_j£ng_rim 
portion 41 or short rim portion 42 of a ^f^%^^^ w ^J^) 
into a front^side^half and a rear side hal|fj&a B^e***»'a chord 
section *6> which is^>rojectingly provided with a core 
correspoiMing^section^i6c formed to have a configuration 
substantially conforming to a half of a sectional configuration 
of tb^core~~4TT — When-Jthe straight rim element Al is thus formed 
^Ixtrusion using the nozzle-equipped die 16 or the forming die, 
^^^tiLSi^^he flow pattern which contributes to 
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creation wkodgrain pattern such as a straight grkin^r a 



Fig. 6 shows a section of the die provided with the nozzle for 
extrusion of the rear side members 41b and 42b which are 
substantially out of sight of the driver. Of course, it is 
possible to roughly form such a sectional configuration by means 
of a die nozzle and then finely form the sectional configuration 
by means of a forming die. 

In the thermally softening step 12, the straight rim 
element Al for the front and rear side members 41a and 41b of the 
long rim portion 41 and the front and rear side members 42a and 
42b of the short rim portion 42 which has been thus prepared in 
the exfjcuSing step 11 is re^Tvted in, for example, a thermostatic 
oven 17, oWAhu Ullll, irin. i n 1 w 

straight rim element Al as 
heated to a temperature of a^ut 100 to 120°C, resulting in the 
rim element Al being softened. When the preceding extruding step 
11 and subsequent bending step 13 are carried out afeg3j|\same 
treatment speed, the rim element Al immediately af tier*/ex/ruded in 
the extruding step 11 still holds softness to a degree, so that 
it may be transferred directly to the bending step 13 without 
being subjected to the thermally softening step 12. However, in 
view of a difference in trjiatment speed between the preceding 
extruding step 11 aj-rifthe subsequent bending step 13 and 
efficient operatioAk N ©&=w±»i£^ ui P ment ' Lt is desirable that the 
rim elements Al as extruded from the extruding step 11 are 
permitted to be solidified by cooling while being kept in a 
straight rod-like shaoeja/id then cut to a predetermined even 
length or collected iriJar predetermined lot size, followed by 
feeding to the bending step 13. In this instance, the rim 
element Al once solidified in the straight rod-like shape is 
exposed to the thermally softening step 12, resulting in the rim 
element Al being softened to a degree which permits it to be re- 
shaped in the subsequent step. A heating temperature and a 
period of heating time each may be merely set at a level which 



cross gr 



[inimized during the subsequent re-shap 
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the rim elefitent Al. Excessive heating of 



permits re-shatTi^t^e^imele 

the rim elemenV ^jsA ^VofJ^ng the above-described die 
provided with the nozzle of a fine configuration. 

In the bending step 13, the rim element Al kept softened 
is subjected to re-shaping, resulting in the rim element Al being 
.transformed from^bie straight rod-like shape into an arcuate 
shape conformihgja/curvature of the core 44. In the illustrated 
embodiment, in the bending step 13, the straight rim element Al 
kept softened is roughly bent into an arcuate shape by hand. 
Thgn, the rim element Al is fitted in a regulating die 18 and 
(Sen) a forcing die 19 is forced against the regulating die 18, 
resulting in forming the arcuate rim element : A2 . The regulating 
die 18 and forcing die 19 are so configured that a cavity formed 
by cooperation of the dies 18 and 19 is formed)) to have the same 



sectional Configuration as that of the Ion 



portion 41 or 

shoVt'^ri^portion 42 of a finished steering wheel. Removal of 
the arcuate rim elemaif€>A2 from the dies 18 and 19 is desirably 
carried out after it\€»^olidif ied to a degree by cooling. For 
this purpose, the dies may be provided with any suitable heating 
and cooling means. Thus, removal of the rim element A2 from the 
dies is carried out so as to prevent deformation of the rim 
element after removal while taking manufacturing efficiency 

into consideration. 

In general, a ^eri^^^e^ is formed on a rear side 
thereof with non-slip ((SiSife^ne^ness for facilitating holding 
of the steeri 



ach ho Id in* 
-rftth/ re-shaping 



In the illustrated embodiment, formation 
iieWnness A2a may be carried out simultaneously 
the rim element into ^ener^a^suate 
configuratio n^Kiring the bending step 13\^^^^th5/straight rim 
element Al ( ^teganyfiormod) into the arcuate rim element A2 . 

In the bending step 13, transformation of the s**«£gh^ 
rim element Al into the arcuate rim element A2 causes Keying of 
the material due to some difference in three-dimensional 
geometric volume between the straight rim element Al and the 



arcuate rim element A2 . Also, formation of the non^U^ 
unevenness A2a described above causes a variation W^sec/ion of 
the rim element, leading to flow of the material. Thus, in order 
to ensure that the flow pattern which contsjjL*^tks to creatirfnT^^ 
a woodgrain pattern ^S^asJTWaight graVWor> cross gra tis 
prevented from being Mj- gordorod J by the material flow, the 
illustrated embodiment is so configured that the arcuate cavity 
defined by cooperation between the regulating die 18 and the 
forcing die 19 provides a room region 20 on each of opposite ends 
defined in a longitudinal direction thereof, to thereby permit 
the material to escape to the room regions^20. Also , in the 
illustrated embodiment^ the regulating dfi^llj^ formed with 
projections 18a for forming the non-slij^unevejirfess A2a on the 
rim element A2 is used for pressing the arcuate rim element A2 
which is configured to conform to the arcuate shape in section 
obtaine€~b£yiividing the thic ty^|J^j tion ( outermost portion) of 
the lokg^U portion 41 or short £in/ portion 42 of a finished 
steerinV^eelinto the front side^half and rear side half. 
Thus, the ^55ln^ unevenness A2a is formed by merely forcing the 
projections 18a of the regulating die 18 against the rim element, 
to thereby minimize disorder of the flow pattern. 

Thus, the bending step 13 permits the straight streak- 
like flow pattern formed on the straight rim element Al in the 
extruding step 11 to be trans forjnedinto an arcuate flow pattern 
along the arcuate c^gur^^f^ arcuate rim element A2 
without being dio uidu ^ a ^ \^^to^thyrim element A2 may exhibit 
an appearance of wood created by the woodgrain pattern. 

An assembly preparation step may be carried out before 
the arcuate rim element A2 thus bent is mounted^on the core 44. 
More specifically, for jidample, when the arcdjte km element A2 
for each of the lor&Hi/portion 41 and shok^ir/ portion 42 is 
formed to have a length larger than a predetermined one in the 
preceding step, the assembly preparation step is carried out in 
order to cut it into the predetermined length. Also, the step 



may be carried out for making edges of the rim element thus cut 
uniform or subjecting an arcuate surface of the rim element to 

light grinding. Further, ^ u ^ JuT^lyn J a 

coating such as a clear coating or the\ Like*to the s urface of the 
rim element. The surface grinding permits removal of a skin 
layer which tends to be formed on the surface of the rim element 
therefrom, to thereby expose the woodmeal, so that the finished 
product or steering wheel 1 may exhibit the feel of wood. Of 
course, when a coating such as a clear coating is applied to the 
whole steering wheel 1, applying of the coating is not carried 
out in the assembly preparation step. Instead, applying of the 
coating may be practiced after" the rim assembling step- of 
mounting the element A2 on the core. In the assembly prep 
step, the coating olfS-he^Vim element A2^f^_each_of__the lo 
portion 41 and shcfrt btlm/portion 42"permits the front side 
thereof to have beW-tfurnished and ^the rea| side^thereof to^bj 
kept exhibiting the feel of wood<"7 ' s ^' C "' V " v \|<?\X$>V^W /pfiU- f 
The rim assembling step 14^ferj^flv^esc^ibed above Vis_to/' 
mount pairs of the arcuate rim elements A5^benX^into an arcuate 
shape on the core 44 while interposing the core 4"4^bet-wee'n the 
rim elements A2 . In the illustrated embodiment, the front side 
member 41a and rear side member 41b of the long rim portion 41 
are joined to each other and to the core 44 by means of an 
adhesive applied to the chord section 16b and core corresponding 
section 16c thereof. Likewise the front side member 42a and rear 
side member 42b of the short rim portion 42 are joined to each 
other and to the core 44 using the adhesive. The front side 
members and rear side members are kept clamped until adhesive 
joining therebetween is attained. Then, a portion of the 
adhesive projecting from between the members and solidifying is 
removed by grinding, resulting in the finished steering wheel 1 

being obtained. . — 

In the steering wh^el^ thus manuf actured, /^|^f ]^w 
pattern on each of the lohgVri/ portion 41 and shdr^Vriiyportion 




42 each constituted by the rim elements A2 may be observed in the 
form of an annular flow pattern extending along an annular 
configuration of the steering wheel, so that light and shade 
alternately appear in the flow pattern. This permits a woodgrain 
pattern giving the impression that it is formed by a sliced 
veneer to.appear on the steering wheel 1, so that it may 
satisfactorily exhibit an appearance of wood. 

In the illustrated embodiment, the rim section 4 of the 
steering wheel 1 is divided into the front side and rear side, 
each of which is constituted by the rim element A2. Such 
construction permits joints between the front side member and the 
rear side member to be positioned at the innermost' peripheral 
portion of the rim section 4 and the outermost periphe ral portion 
thereof -jcesulting in the joints being convenien}*iy-out of sight 
of a/Sr^ver/Xn general, such joints are fine ^ a ^ k gL h i ii of» \rt T H*^, 
Sgs^t^ibstantially impossible to recognise" (gT at a 

glance": However, in order to hide the joints and provide a 

specific decoration effect, the cover member 46 such as a 
molding, an ebony-patterned element or the like may be mounted 
thereon. In this instance, the illustrated embodiment, as shown 
in Fig. 7C, may be so configured that the rim elements for the 
front side member and rear side member are formed with recesses, 
respectively, and the cover member 46 of a C-shape is securely 
mounted on the joint while both ends of the cover member 46 are 
fitted in the respective recesses of the rim elements. 
Attachment of the cover member 46 to the rim elements A2 may be 
attained by any suitable means such as welding, fusion bonding, 
fitting or the like in addition to an adhesive. Mounting of the 
cover member 46 on the joints between the rim elements is 
advantageous when the rim section 4 is constituted by the inner 
peripheral side member and outer peripheral side member. 

The liquid pressure transfer printing step 15 may be 
optionally practiced as required, like the clear coating step. 
The liquid pressure transfer printing step 15 may be carried out 






on the whole steering wheel which has ^beenj justj subjected to the 
rim assembly step of mounting the lohg^ rim po rfejLefl and short rim 
portion on the core. Alternatively, it may be carried out on the 
arcuate rim element A2 which has been subjectify the bending 
step. The following description will be mado^^/liquid pressure 
transfer printing carried out on the arcuate rim element A2. 

Phe liquid pressure transfer printing may be practiced 
)a liquid pressure transfer apparatus designated by 
reference numeral 30 in Fig. 3A. The liquid pressure transfer 
apparatus 30 generally includes a transfer bath 31, a transfer 
film feed unit 32 and an object carrier unit 33. The transfer 
bath 31 is fed therein with a transfer film F on which a suitable 
pattern such as a woodgrain pattern or the like is printed by 
means of the transfer film feed unit 32. The transfer film F 
thus fed to the transfer bath 31 is floated on a surface of 

a liquid in the bath 31. When the transfer film F is activated, 
resulting in it being rendered transferable, the object carrier 
unit 33 is actuated to force an object w(to^which an ink pattern 
on the transfer film F is to be transf er^d) i^gainst the transfer 
film F, so that the ink pattern on the transfer film F may be 
transferred to the object W. In this instance, the object w is 
constituted by the arcuate rim element A2 for each of the front 
side members 41a and 42a constituting the front side of the rim 
section 4 of the steering wheel 1. 

In Fig. 3A^tF^ object W is shown as if it is vertically 
downwardly lowered^Vyfche transfer bath 31. Alternatively, the 
object W may be obliquely lowered by means of a conveyor of an 
inverted triangular configuration or a robot. Also, in the 
illustrated embodiment, the transfer film F is coated thereon 
with an activator and then fed to the transfer bath 31. 
Alternatively, the illustrated embodiment may be so configured 
that the transfer film F is fed to the transfer bath 31 and then 
coated thereon with a solvent or the like, raiting in the 
transfer film F being activated. Further, ^illustrated 
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embodiment, the transfer film F is continuously fed to the 
transfer bath 31 in which the liquid (g) flowjaj/ Alternatively, 
individual transfer films /F^wnich are in the form of a lea4u^ay 
be fed one by one by hand Ss6 the transfer bath 31 in which the 
liquid is kept stationary and then the object W is immersed in 
the liquid by hand. In addition, the object W is constituted by 
the arcuate rim element A2. The object W may be the straight rim 
element Al which is not subjected to the bending step 13, as 
shown in Fig. 3B. 

sfSbe liquid pressure transfer printing (ijaj/ desirably 
proceec^Xhile permitting a transfer ink layer Q to be gradually 
reduced in thickness. For this purpose, a plurality of the 
objects W may be forcedly immersed in the liquid while being, 
spaced from each other at predetermined intervals, as shown in 
15 Figs. 4A to 4C by way of example. This permits the transfer film 
F to be gradually reduced in thickness toward a chord of a 
section of the rim element A2. The transfer film F is ultimately 
cut near both ends of an arc of the rim element A2, resulting in 
a transfer printing pattern being formed by gradations on the rim 
element A2 , wherein a ground pattern gradually appears on the rim 
element A2 . In Figs. 3A and 3B, reference numeral 34 designates 
film extension members formed to have substantially the same 
configuration as the objects W and arranged on both sides of the 
objects W. 

25 when the liquid pressure transfer printing is to be 

carried out on a single object W or on the whole steering wheel 
which has been subjected to the rim assembling step, the film 
extension member 34 may be formed to have, for example, a screen- 
like configuration while being spaced from the object W at a 
substantially uniform interval outside an outer periphery of the 
object W. Such liquid pressure transfer printing may be carried 
out according to a procedure disclosed in Japanese Patent 
Application Laid-Open Publication No. 117326/1995 entitled 
"Liquid Pressure Transfer Method", of which the disclosure is 



-21- 




its 



herein incorporated by reference. 

Also, in the illustrated embodiment, the liquid pressure 
transfer printing is carried out on the rim element A2 for each 
of the front side members 41a and 42a of the long and short J^Vj 
5 portions 41 and 42. The liquid pressure transfer printing mky^fe 
carried out on the whole steering wheel which has been subjected 
to the rim assembling step 14. In this instance, the liquid 
pressure transfer printing, of course, can be made . on the rear 
side members 41b and 42b of the long and short rim portions 41 

10 and 42 which are hard to be observed from a driver's seat as well. 
When the transfer printing takes place on a whole periphery of 
the steering wheel, a joint between both ends of the transfer 
film F is desirably located at a position which permits the joint 
to be out of sight of a driver's seat. Such liquid pressure 

15 transfer printing may be practiced according to a procedure 

disclosed in Japanese Patent Application Laid-Open Publication 
No. 329498/1998 entitled "Method for Manufacturing Steering Wheel 
Having Liquid pressure Transfer Printing Applied Thereto", of 
which the disclosure is herein incorporated by reference. 

20 The liquid pressure transfer printing step 15, as shown 

in Fig. 5A, permits the print to be exclusively applied to the 
front side members 41a and 42a of the long and short rim portions 
41 and 42 which are observable from a driver's seat in a state 
where the steering wheel 1 is mounted in a vehicle. Also, in the 

25 illustrated embodiment, the step 15 permits formation of the 

transfer printing pattern by gradations wherein the transfer ink 
layer Q is gradually reduced in thickness toward the innermost 
and outermost peripheral portions of the rim section 4, resulting 
in the ground pattern gradually appearing. On the front side of 

30 the steering wheel 1 which is observable from a driver's seat, the 
flow pattern acting as the ground pattern is observed through the 
transfer pattern superposed on the ground pattern, so that the 
flow pattern or ground pattern and the transfer pattern 
synergistically cooperate with each other to create a woodgrain 



pattern. The thus-created woodgrain pattern is rendered 
gradually thin toward the rear side of the steering wheel which 
is out of sight of a driver. Whereas, the feel of wood on the 
rear side of the steering wheel is not deteriorated, resulting in 
the feel being substantially equal to that of natural wood. 

In the illustrated embodiment, the joint or boundary 
region of the transfer pattern is defined at each of the 
innermost peripheral portion and outermost peripheral portion of 
the rim section 4. When the front side members 41a and 42a of 
the long and short rim portions 41 and 4 2 which constitute the 
front side of the steering wheel 1 are formed to have a C-shape 
in section as shown in Fig. 5B or when the liquid pressure 
transfer printing is carried out on the whole steering wheel 
which has been subjected to the rim assembling step 14, the 
boundary may be defined at a more rearward position. 

Although the method of the present invention has been 
described above as related to the embodiments of a steering 
wheel, the method may be used for manufacturing an article for a 
vehicle having a fiat shape, such as a cover plate for a power 
window switch or the like. For providing such an article, an 
extruded plate is su bjp^ted to re-heatin g, rough bending, fitting 
in a die,Vpressing Ca^ l Urn lilte in tur a ^in a similar manner as 

described above. 

While preferred embodiments of the invention have been 
described with a certain degree of particularity with reference 
to the drawings, obvious modifications and variations are 
possible in light of the above teachings. It is therefore to be 
understood that within the scope of the appended claims, the 
invention may be practiced otherwise than as specifically 
described. 
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ABSTRACT HF THK DISCLOSURE 



A steering wheei^kpable of giving the i^ression^. 




lat it 

/rmed thereon a woodgrain pattern im e hannbr to - ^pfttoivd 

"irT^a circumferential direction thereof , r esultin g in the steering 
wheel having both an appearance and feel ( C^wflod ) which is 
substantially equal to that of natural wood. The steering wheel 
includes a rim section having a core incorporated therein. The 
rim section is constituted by rim elements made of a 
thermosoftening synthetic resin material to which woodmeal is 
adde&, resulting in the rim section being formed thereon with a 
/flov/ pattern. The rim elements are each re-shaped from a j p &f j>r> 

straidftt rod^iike configuration into an ^fcuate configuration ^Pi 

confer ) J 

*w t p/ a curvature of the core amd^mpunted on the core, so 



15 



that the flow pattern may be transformed into an annular flow 
pattern. 
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